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(54) BONE RESORPTION REGULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicine for regulating the bone resorption caused by 
osteoclast, and further to provide a method for screening the medicine. 

SOLUTION: It is discovered that a vascular endothelial growth factoKVEGF) has activities for 
promoting formation and existence of the osteoclast. The activities is mediated by a vascular 
endothelial growth factor receptor type 1 (VEGFR-1). The decrease of the osteoclast is 
successfully carried out by inhibiting the activation of the VEGFR-1 of M-CSF-deficient mouse. 
The formation and existence of the osteoclast is regulated by using the medicine for regulating 
the activation of the VEDFR-1, and thereby the therapy of the disease accompanying the 
abnormality of the bone resorption become possible. 
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tfsttdttft' 1 ate**-*-* y 

FT?*4. 1 KfE*S5©#&„ 

#> F#. Ifil^rt£i9®H^ £fc»lfSS£if?IE^- 1 It 

ttn^N&*&*ttfflia-c4> s . hnsh 1 a> e. 3 ©u-r 

[S»J#B5'3 KffffijBK>4Ht. fife#. 4s<fcO*/Sfc« 

itm.M*ig.mi£tcmm-$z>it-&m%:*t> y 
^iit«ats«m ( b ) mMWHrnmrn^ 

Sft 1 ffliftlUltfrtfiiWBH?-* MtKmtgmm* 1 §? 

4o«f^**iaf 4xs, ( c ) mz&zvimt td,m 
itmm6) mmnmcotHt. fife??, te^v/gtci* 

ot, ( a ) jfilgrt&iSJiEFf g^ft 1 SS&^T**! 

ia{ca»ft^«i*«it3-ttsxe. <b) 

?b. fife??. *JJ:0'/S/ct3:#iRjR^m-rsxS. 
(c)l£#?b. £??. *J«fcD t /*fe»#tRJR*iEJf5--5 

[s8#^7] &#ifflIB©*Hfc. fife??. *jJ:iy:/SytB 
#®MX<&l!MF-rS?b£^£X* 'J-i>i't5^-c* 
-?T, ( a ) KiMb^^ST. lfil<gr*3£*i JiH-i^g 

1 §2^sfl4s#sis. ( b ) mnmmomt, 

fife??, fc±tf/*fcttiHM>te*iti-rSie. (c)tt 
#?b, fife??. *5«fcU f /*fc«#!RlR*PMWr.S{fc^* 

«IB*>*««tt««IBjBt?* £ . «NBB 6 * fctt 7 ftiE 
*£©;&&,, 

9 ] Msowmtamr at&m&z 
ft i a»*»3Sf *fflia«:ai)iffc^»feffijit3-&4x«. 

( b ) ffl^fflS©#?b, fife??, *JJrtf/*fctt#«JK* 

*arsxa. <o> »»{t. *»«tcf/*fc»» 
i nmm i o ] jfiie©^* mm-? z>it&m& x * y 

-->y-rs^r*^r. ( a) iMMfc^UHMET. 
JfoSrt&igJSiB^^ft 1 !!£#&3g-r SSffljatCjfll«F«3^ 
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(b) K#«<D»{t. fife??. *sJ:OV$fc»#(RJK£ 
*ttH-J-4ie. (c) f&JMb. fife??. *Jj:OVSfcB# 

nmm 1 1 ] jfimft&if ®H^^ft i mz&m? 

SttSfb^fcWa&JjKfl-iT-S. 5fc#«S©#?b. * 
io [«*S13] JfiiS^iSMH^Sft 1 M&imit 
y#>Ft?*s. li^rai 2(cietS©J8W. 

1 4 3 skm^&mmm^mn 1 mcc *t-r * 
y f*». jii'gi^sitMia^s fe«fl^*s®H-f i m 
r-*s. 1 3 fcie«©*M, 

i 5 ] fo.wpi&.wem?&®tt i ^*rstt{b 

CS»*B 17] jfogfj&if JtB^*gft l MOritt^b 

fit??. *i«fciy'V4fct*#©iR ; &PflW-r-5./ci*©M^j 0 
cs»*a i 8 ] sk<gft&tmm*3t®tt. i ^©«f4{b 

30 K#r^t^Wr*«. SIlJiOHl 7{cEttO»H. 

mmm 1 9 3 jfii^rtKiifflH^sft 1 mom&it 
*mm-? zit^nfiK jii'ffrtSiSJBH^K^-r-scift-r 

rt*s 1 7 KIEK©^ra„ 
[11^20] jfoSMKff ®H^Sgft 1 l©?Stt{t 
=&ffiW-TSfb^*s. lf^5 4/d*7(clES£©x^ y 

7 cciaig©3SfU. 

[tmm2 3 ] IS^Jf 1 0 fCiB*8©2rffi«c J: 0 
[0 00 1] 

50 £§ftlM£SW4Lfc&#ffl«a©#*bg!i£S. K^b 
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Kit. SsJff. teJ:Cf/*fc»#*iR*WBrSfc«>cD* 
[0 002] 

2HE^ (osteopetrosis; op) ©^tt^^Stt. 3* 

— t>CD^L/C^ii>^:fcjfc6T (Marks, S.C. f Jr., and 10 
P.W. Lane. 1976. J. Hered. 67:11; Marks, S.C., Jr. 
1982. Am. J. Anat. 163:157; Wiktor-Jedrzejczak, 
W. et al. 1982. J. Exp. Med. 156:1516) „ C(Dg^ 
V^P7 7^3 0--fl«tS^ (M-CSF) fife?" 

^^^a^T-^^n^-fri^S^ (M-csF£fcte:csF- 

1) &^]R?&C£&jnai?<br) (Yoshida, H. et al . 
1990. Nature (Lond.). 345:442) . b h M-CSF 

(rhM-CSF) CD^CCcfc^ffi^Ci^r^^ (Felix, R. 

et al. 1990. Endocrinology. 127:2592; Kodama, H. 20 
et al. 1991. J. Exp. Med. 173:269; wi ktor-Jedrzejc 
zak, W. et al. 1991. Exp. Hematol . 19:1049; Sundqu 
ist, K.T.et al. 1995. Bone. 16:39) . M-CSF£5ffi£#$I 

nsmommtcmmrtmir sew, M-csFosgf*r 

^^c-Fms^ in vitro (Kodama, H. et al . 1991. J. E 
xp.Med. 173:1291) te^O* in vivo (Hofstetter, W. e 
t al. 1992. Proc; Natl .Acad. Sci . USA. 89:9637) T* 

[0003] L,a>L&ase> op/opv^xcc^c^r, #^ 

X^< (Marks, S.C., Jr., and P.W. Lane. 1976. J. 
Hered. 67:11; Marks, S.C.,Jr. 1982. Am. J. Anat. 1 
63:157; Beqq, S.K. et al . 1993. J. Exp. Med. 177:2 
37) o #§fe?B*6«JaBU, rhM-CSF^r^C^fi (5A*q/V 
^7X«±) t«#tii, *IHS#r€>op/op^^X© 
W&WM<DJ&i$L (recruitment) fcRaffU 40 

^Ifflbtl^ (Kodama, H. et al . 1993. J. Bone Mi 
ner. Res. 8:45; Niida, S. et al . 1994. J. Bone Min 
er. Res. 9:873) „ C(DCi^6, M-CSF^iiT"CO^ 

c © m u r m > < a* ® - * *i$RS snt^s 
sase^ffi^sn^fecDr^&o op/o P 

aor.-MaRH* (gm-csf) #»JR*ft^<LC»5«S*J 
frZ—Jj. in v-itroT' GM-CSF^K-ffJNBjaO^fctCRI^ 50 
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t" -5) C t&7jkl%tgtir:i*2> (MacDonald, B.R. et al . 1 
986. J. Bone Miner. Res. 1:227; Kurihara, N. et al . 
1989. Blood. 74:1295; Takahashi , N. et al . 1991. 
J. Bone Miner. Res. 6:977) 0 &tc, Wi ktor-Jedrze.ic 
zak6 (Wiktor-Jedrzejczak, W. et al . 1994. Enctacri 
nology. 134:1932) <fcc>'Nilsson6 (Milsson, S.K. e 
tal. 1995. Blood. 86:66) (M-CSFte V# P 7 y — 

Sltl^ 0 oiififiK:^ DMyint^ (Myint, Y.Y. et 
al. 1999. Am. J. Pathol. 154.553) GM-CSFte<£ & 
/£fct2^>£-U^>3 GiffifflSK tel > r op/op*7 ^7 

[0 0 04] c-Fmste, 8 «<DiM^S3te*f ?iH^§ 
tfc (PDGFR) 7t5 V -<DTO~C£>& (Kondo, K. et al . 
1998. Gene. 208:297) B jfl^rt^if (Vascular 
Endothelial Growth Factor; VEGF) tC^mtifift^^fo 
ilttt, PDGFRfcJKT£2^©^i*®^av>*:J- 

— fe\ VEGFR-1 / Flt-ltecfccJ* VEGFR-2 / KDR / Flk-1 
neuropilin-li^fnlS^nTl^ (Neufeld, G. et 
al. 1999. FASEB J. 13:9) 0 T^T<£>VEGFR£:^5i-r & 

&CVEGFR-l£r^Ji"r& (Neufeld, G. et al . 1999. FASE 
B J. 13:9; Berleon, B. et al . 1996. Blood. 87:333 
6; Clauss, M. et al . 1996. J. Biol.Chem. 271:1762 
9) „ VEGFR-ltiVEGF^fMSifSiEi-T- 1 M (PIGF-l) ICtt 
*T^^{bttS^^^*r^ (Neufeld, G. et al . 1999. 
FASEB J. 13:9; Berleon, B.et al . 1996. Blood. 87: 
3336; Clauss, M. et al . 1996. J. Biol. Chem. 271:1 
7629; Park, J.E. et al . 1994. J. Biol. Chem. 169:2 
5646; Sawano, A. et al . 1996. Cell Growth Differ. 
7:213; Hiratsuka, S. et al . 1998. Proc. Natl. Aca 
d. Sci. USA. 95:9349) „ PlGF-lteVEGF<t i^l^Bf^Itt^: 

WU MiM©rtMl«M^ibri,^ 0 CCD 
£5teft\mz<h2>b<D<D. VEGF4c5j;c>*PlGF-i, t^C-c 

ti h osgftt' & & vegfr-1 t mmm «c j; & #® jr t 
common ^ntc^cC^o/c 

[00 0 5] 
[0 0 0 6 ] 

^iamnm%mm^ (vegf) ^wmmmmmc^x 
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mZft-ytc VEGFte. tt#ffllS«:J:£'IHRJ|K 

[0 007] »iSb h VEGF ( rtiVEGF) £op/opv^ 

Jf^3*afcffi#«li, ^CVEGF^i* 1 M (VEGFR- 
1) ^lllLTOfc. VEGFOttfcDttffiSUbt rflSMif 
«H^- 1 S ( rhPlGF-l) ^m^-T -5. C <b K «fc o T 4>VEGF 10 

ira*Ktt«iiifi*ijKjsRstifcc i^e.. VEGF©^^ 

rM-CSF-e^J»L-fc$£#ifflJ)S«> VEGFR-l/Fc+^^^a 
MOe-^KiiDVEGF^Ejafn-r^i^fc-dS, 
MftF M-CSFSr&^-r 5Ci T£?? S # S C i jWT 
fflm^-Sfc hM-CSFfCcfcoTS:f#^tl/cffif#iifflia 

irtHttvEGFtcio-C^SnfcK-i-ifflSaitt. 
n§ttK*ji>T%£'Maifts&»o;fc. op/opv?.xw:ljtits<h 
fttctt#«iBa«wiii l . #*ffl5J8#f»» s nr < & . 

CCD^^^KtaVEGFja^SrS-^L-fctC^. %£*©»# 20 

l/fcci*6, op/opv ^ x ©Dni^cf* "5 # 
^l«»03tt#*>rtHW«c^3 ti* vbgfK: J: 4 i><D~C 
S><3. Z~C'tiL&Mm&>£.& (appearance) ?2> 

5C». rtE3flf»CC^3tlSVEGF#l^-C*-SCi*S^3 
ft/c £f**t- (in vitro) T?©&#i|ffl|&JMb© 

Syt^ig^fcSS.K-C^. VEGFtSM-CSFCDStt^rftg-C* 

[0 008 ] VEGFS-^fcj; oT»j£3*ifcIMMIMB©* 
WMB^LfciC5, fflm (ruffled boeder) *J 
J: c>*^ (clear zone) *5^(E,n. =f^2?»B*J J:CX 30 

r, in vitro (GfcWS M-CSF SfcW: VEGF (Cj;-5,r£f4 

^^la^fcic^,, vcEF©ssjjn«:<t»3iK#i!fflja©fW 

[0 009] «±©^S^6. M-CSFiVEGFfcHKWilflS 

ft. SSHtffiBS©^ *J:i^i&fl«H»iR<Dl*3a*-r*© 40 

l,C+ftV& 5. VEGFEJM-CSFi teftfc S^gffc£/r L-T 

-#fc*-r :/©-y-^ r#-Y>">^;i'©y ^>^>^- 
©??a*swe.3&>i%o/c. 

[0010] \^GF^P1GF-lft<t*©VEGFR-l©y:tf> F«V 

ECFR-i*f£ttfbU KfMIBJB*»{b- JIJflEStt. fHRiR 
^ffial-r I.Ci #>'BJ ^frttji^-tcCtfrh. VEGFR-1© 
ViJ> K!&i*©VEGFR-l*jgtt{b-r5ft^Jtt. 

rffll>SCi**BllBiftS. j»{C. VEGFR-KDffittfb*. 50 
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m-r zmmtbxmi>zc± t^m-c *> & „ c © «t *> & 

[0 0 1 1 ] £fc, VEGFR-l©ffitt{ttCj;SK-B-$ffl)}a© 
-> *«jf-K: 4> . VEGFR-l£/rT SioW^WftS 

^gij^r^ 5» y if-rztc&Lc i>mm? Z> CtifiH?*. 

feW4jMHS£©fliit. SfcifiigrtSojgfflttjtjiJcfi 
sa«tB**fcL--rt»s„ ^- 3 rvEGFR-i©si4^ffijt 

fc. flftSfflMctei, vegf3?©vegfr-i';*7> F© 

•e*. vEGFR-3<otsH*{fc*fflriwr4sew«. a 

tabic ■wmmmm^m.m^mt-r^mm<D^ 
5"j-->^*fflc»sci*sujtg-c*€,„ cne.i^ 
cc t . ±ia©x i7 y - - > ^ »vegfr-i4 /r-rss* 

tf?z-$L$m<z>-Hmu. vEGFR-i^r/r-r 

^fcJst>(CWffl-C*So VEGFR-litF*3^;*fBia©i§JSC&S© 

y-->^ffitc<fcDmsi3nf#a-fb^«. vegf 

[0012] 3|c|6W». VEGFR-i^r^-rS^^^tcJ; 
*K#lfflia©&{bKaS3R. S^~fb^^;&fiJfflL.fcJift# 

iR*8«BSr*it»0«»IK:BBt. J:»5flttW(ca. 

( i ) «*Nais©iMb*9iJirrs*sr*-pr. ifliwrt 

T^ci^i^Si-r^^ffi. ( 2 ) JtWgftWBIEg^FS 
S<* 1 S*ffitt^fc3 «4{b^»3&s. JllSrtffilWBH^ 

S» i micft? %, y FT'&s. ( i ) ociEig©* 
a. ( 3 ) skmmmmm^^ 1 satcw -r * y **> 

h**5. JfiiWrtfiiBSIH^ifctilSfiflJSIH^ lit* 
(2) {CEIBO^rffi. < 4 ) jfilflfrtftitJiH^FSS 
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( 1 ) frh ( 3 ) ©t>m*»KK«©#ffi. ( 5 ) ss# 
Jig. ( b ) ttift*rt&iWIH?«gtt 1 §> i sUMm 

ns.mmm^tcimmmmm^ 1 a£©*si=j£tisfflT 

SX«. ( c ) Wte£flXftA:U:l!E#*-«{b6*tti 
JWSIS. Z&tsjfm. (6) BMWBBSO^fb. * io 

#. fc«fctf/*fcttWftJK*{rar*fb^*x*y- 

i>it«*atf*ot, (a) AffASlliHfS$ 

# i a**wr zMMicumt&m&tm s * s is . 
( b ) «#ujga©^b, teJ:o'/a;fc«#KJR* 

#-ffl-fSXfi. (c) l&*Hb> *J«fcCJ f /*fcB# 
( 7 ) KffMttOjMb. £#. *J «tClf/*fc«»*JR* 

Fi^-rsfb^^d";-->y-rs^r*-3r > 

( a ) «K{b^«ffi«ET. JMrt&Wffla^FSSf* 1 SS 

lm^ms-^ixm, ( b ) wmmmowt. 
fcicjf/SfctJiwittittiB-rsxs. ( c > ta^Hb. 
*5«tv/afc»*««jR*iH»ra^b^»*a9?f 

SXg. £^tr#&, ( 8 ) jfiigp'g^ffMHT-Sif^ 1 

ss«^n-r«MiKUi^vtt*«nia-r«&. (6) $ 

fctt ( 7 ) KIBfg©^, ( 9 ) jtLtt<DRS*{E*-*-* 

-fb^?:^f;-r.>^-r€>^sr-*>or. (a)^ 

rt^iBJlBa^S^tt: 1 M*38B-r SaBBaJCtSSMb^fc 
SE«3**XS. ( b ) KffttttOjMt £#, fcJctf 
/*fett#KlR*«iarSIB. (c)lg^b, 30 
fc<fccV* fcte#!»iK£teM-r£<b^!&i£jgil«- SI 
S. *dt**tt. (10) jb«<DRV£l!iL*-rSf b£«f 

*x^;-i>m*ar*r,t. ( a ) mmt-izvi 

XJK. ( b > BHMBISO^ft fc«fctf/*fc«# 
«K*fcfflf*Ig. (c) gtfMb. J: !>V£ 

a. (in sk'm^mmm^mw 1 s^^-r-sffl 

n»*#»«tt*«lBIBr*4. < 9 ) SfctI < 1 0 > tc 40 

E«<o*a. (i2) jreftftjmHregtt 1 sts 
wbs^-sfb^^wsftts^irs. K#*aiBa©*Hb. 
£#. *$«ty t /aEft:«#KJR%(Sji-rsitjf>©3ia«j. 

(13) jmW9ft»«HT-«S* 1 S!*tSttfb<*ttSfb 
jUBrtfitifMEg^SSft 1 M(CJtT-2> y *f> P 
(12) CC12«SCD^IJ. (14) Jfa^F*iS?lf SI 

H^assft i sccst-ra y f**. jm«rtfi«}iHT- 

S/cttflSSSifJiB* 1 MT-fc*. (13) {ciBiSs©£l 

*j. (is) stm^mmm^mi^ 1 M£r£t£{b$ * 

Sfb£%#. (5) (6) fcsa«i©**y--> 50 
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^ffi{c«i:»5#itsn*ib^)'c** 1 (12) teen 

<0WW. (16) ^cas^. fiSKMWffli^ffi. fcJct* 

/c&tcffli^ns. ( i 2 ) *>(=. (is) ©of n*>tc 

IBttoXffl. (17) jfii«rtSlt5iH^^» l 3S©r£ 

ttfb^ffiwrs-fb^iBj^wssdfiSfl-i-rs. K#*iBBa©# 
ft tsjzv/stciZffl&MzmgrztcitxDm 

SFO. (18) JfiL'grtStf^Eg^-SStf 1 ScDfittfb5rFfl 

Klt®HT-Sif* 1 Fi(MM«B* 
-i-*<b#«|-C*6. (17) tcSBtKO»H. ( 1 9 ) jflL 

*». MrtJ&mHreOTSttftT*s. (it)k 

BttOXIR. (20) M&*&*fm*9&tt 1 a©rs 

SfbtHwrsftAW*. ( 5 ) tfcit ( 7 ) tciais© 

(17) {ciB*gOHI3B. (21) «!l«9#|g|8fi. # 
^©fc&Ccflil^ftS. (17)*6 (20)OI,>f 

ft*H£faiS<D^gy. (22) ( 9 ) tciaiSo^rffi{c<fc 9 

(2 3) (10) KBEi80^{C«fc«5#i8t§<lS{b^J 
[0013] 

*mi%?>te> wgpvmmm* (vecf) s^«B^it 

5SHT-1S (P1CF-1) ^fJfflL,Tjfil i g^lt51H^^ 
<*lga (vegfr-1) *fgtt<bS-t±SCiK:j;f5K#fflBa 

ffiL-Jfc. tot, *^«. VEGFR-l^WiLT, C 
ti*ffittfb3-tt6CiKJ:«J. fe«gft€:»31TSi(ffl)ia 
«HR«IBia^©»fb*SNI-4-4*ffi*ffl«-r4. 

jflL^F^^te mH^iff* 1 S (VECFR-1) & 

H^-f SMS&cftt ! gi*g&Jt5iH^§{* 1 a?:ffitt{b 

s#*fb^»*«it3'&-5c<fc*w«t-r4. -rftfr 
itertsiimH^^ia^^TsifflBa*. 

Jll«rt&J«iH^SS» 1 S*ffitt{b3t!-4fb^»©# 
». PJAW in vitro S/c« in vivo Ttf 5Ci*if 

[0014] *»W©^Km»*]|ll«*Jft«WBB : f« 
S»lffl*?SH4{b3tt4<b^«librB. Jfiiertfitif^ 
H^^(*lS*rStt<bSi*6ffi^;«:W-rsiEf5!|#K:it-iJ 

-rsy^p^Sfja-r^s. ifrtSili^Mi 
Mtcit-rs y#> h*<t Lra. jfiL^^iiJiH^ (vec 
f) . *i&mmt%mmT\m (picf-i) ^fe>n. 
cne y P«*iEW©^{cn|${c»jaK:ffli,»sc <t 
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[0015] jfilgrt^ifMH^^i* 1 s*igi-$-*in 

fc. mmWltc^TX'ilc. ttK«HMfflHKc»ftl/fclffl 
Ha^, *IBIIi©*ffiCc«J:iJtStt<tr4C4fc-r».S. ID 
ia©mS«4^DO^ffi^ortf *.«J:t>. in vitro 

iss-r eciw-j rtf a «fc < , m mmm^m 

1ST *ti tf 7 (CI B«g©*iS{C «t «5 ft 5 C i 

[0016] *^©*ffi« in vivo CC*s^T*5S-T 
5CifeT*5. in vivo K*sWSiS*tt. mttttft 

vECF^fcwpicF-ifei©jfli^sii5iia^m i mc 
%trzvtf> tzgrn-rz-** tic* 

-CfcJ13rB:^t?feJ:t,>. afef*^©!2-^« ex vivo 

nas fc«»®§HB«a% t'omm^m o ?c u nmfo&mm 

£ (, > «VEGF-?> PI GF-1& t'<Dlk<g\*}!$t%9m^§&# 1 S 

jc*tr* v#> F^t^ff-^IAL. cone 
ia*i*rtKM-rci-c. js#ifflia©^fi5t4iEji-rsci 
*sr §■ s . ex vi vo-vfimnmmm+gmw 1 §a km 

#f«tc^b Lf#a*iiatcsij« L4#£i© o . tsffliauw 

mtfNM:SF/CSF-l&£'#SW6*l£o 
[0017] 2. «#ffllS©^b©{BttJWgfcfcragai 
©*?■;--> 

*l6Wtt. *fc. JfiL«*3&ifflBH^SSf* 1 IS (VEGFR- 

i) fflil/c, 8MWffltt©*Mb. 
fc«#!RJR*{!EiiiS fcttRESTS'fb-^©* f y -•=-> 

y*tt*a«-s- -5c #»pi©* * >j - - > tf-ffikay—o 
©»«ior«. lflitrtSiiJBH^S^i^t^oy 

Ki©IS^*J&S(cL,fc^ffi*^f COX 
U y«. ( a ) tt*Mb£«fl¥«ET. JfMffftftJt 

-f 1 SIHS ( b ) SUHWiftitJiH^S 
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tois^t*wt4ii. *m:#. ( c ) msszizm 
[ooi8] *(*wk«. WLtf. fittSLfcifiL^rtsys 

filST-S^f* 1 3> (VEGFR-l) <5r BIACORE (Pharmacia Bi 

otecntts) ©£smtcis^iS-e-c*s*. ffliifc';*' 

> F -(VECFafcttPlGF-l&i') ia»{b^*il^L.-C 

io *t. «*.«, ««tm a&?-9^^y-©»as 

««i4or«. <t'*s£tf 

S3KKt!eit«j:«.» (.xmmm ■ mimx mm, amax 
ha-jb immmm, mwm, pp. 154-179, 

20 tt) . C©Xi7 y-->ytcj:«5 . VEGFR-l£ltJfil^F*3 

r vEGFR-ii 7 fciffi^ y > F *S «fc c/teiM b^!i 

^riej— jg^C-Clt^M^3-a> *©f£titVEGFR-l#E(*-C 

toas-i*. ^©^wtstt^^ste-rs ciictDx* u 

GFR-lCCifS^b- VECFR-l©JSttlb*ffl«W-i-4{k^«l (VE 
GFR-l©T>£=i^X h) ^#SSf 5Ci^T^5„ 

[0019] ##6BE©xi/ y-r.>^^rffi©(fe©s^« 
30 a. ±ia*#iBj©K#«Ma©^ap*^«rf<jffl-rs^ 

•r*<t^»©x f y ( a ) jfiitrt^it 

•a-sifi- (b) «#mn©#{fc*«ffi-r*ie. *jJ: 
v. <e> »^fc*ffi«-r*{t^w*a»?-s-4xg. * 

[ 0 0 2 0 ] x i> v {ncm^ztfrnn-iMt it 
40 ^7-? f. flies-^^^F. A^b^^ci'^wen 

©®fc^«riffliatcJSAl/-C^3-a-S. X^>J-->i/ 

#Ng#tt#«B»a, wiKffflsa^^^tfp. 

ft*. 

[0021] fltttfiKB. v?^«itteiae# 
■r 4i«»«iiatt*«!J«-r *. «iMt^«©»sftwc j: 0 

50 «ffl|fflR**WSE«:i«ftl-rSJ:5<c^b^»*jM«-r*. ft 



n 

WUt&M&mtiQ-rzmc, VEGFteJctf/^/ctePiGF-i* 
[0022] JilB(Dx^u-->yccj:^f#^n^{b^ 

*8* ST-SSf* 1 ^Qr£te&ffi it L r ^ * rt» * 

Ci^tf^ £/t, ^ffiW^IHig<DVECFR-VFc^y 5 

SBK^asttvBGFR-iftiro, shmftmmmT&m 
ana^st* i m<d u f& brflyar *fb^a*» 

ite^^r^»T £&D)!S^* * - }Stt**C»T £ 
a*5Jfl&r*£ 0 */c x^';-^>y^r. m-csfq*& 

<*T J ^^c-FmsCC^T^Sift<D??^ETr*tf ; 5*\ #>&t> 30 
t£c-Fms£^P 5 ffll » Tff t » . M-CSF/c-Fms£: 

[oo23] ±ia**i8cD«#jNBiao»ffcaitaj»iR**im 

( a > wmi&m set, jk«wffi»siia^««# 1 9 

iat«t8#&m ( b ) wMmmmou* 
fcKfc^/as/cwwKiR^iaT^xe. **j:c* (c) 

[0 024] JKftftCCK, Wft VEGF^/c«PlGF-l(D 

[ 0 0 2 5 ] ^mn<nxf y-^vyccfctta, #fM 



0 0 1 -8 6 98 2 
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<^^X#MflSCDISii>6-12jM^CDV^X (C3H/He 

ftBfcJ/y >^-CUnlcr)a-MEMeife (lO^flSJElfiL^ 1 
00^fit/m1^^-> V >G, 100*2 q/mlX YWY^A ^> 

<K#^jia^b^s>±ia(D#TOfflfla^icr 8 md&?± 

S >tfC Cl,25COH) 2 Dj a-MEMgtfettHC 
t:M,M3tt. 2Xi0 8 fl$fflJ^/ml<D?SSCC|S^U. 96^y* 
U-MClSOjLtlt, «*^f48«*20Mlira*. k 37°C, 5 

<K*«BIBOI3^>K#IBia©v-*-B*r*&TR 

«M£U/c8 t ffl^EKS&T^SW (Naphthol AS 
- MXphosphate) ife^ ( Fastredviolet LB salt) £:37 
e CClB#r^J^t;$^^>C<!:CC^O^fe-r^ (Takahashi, 
N. etal., Endocrinology, 122, pl373 (1988)) 0 
[0 0 2 6 ] #»iR©a»J5E«, SWtffl^Aipit 

U ^n^80%r;b^-;i/^^^S-r^c<!:Ccj: 
Sr^fcK^-r*. I*fctt2jlfffl«, t^7>fX±(D 

K#«eia*±iBTRArtfeeffi{cr»jao, 0.25% h 

>-0.02%EDTA~C— Sft&MU X =y J X±(DfflJJfc£r> V 
[0 02 7] ±.nttmM(DXt> »J-->^«, 
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SS&i'cgSmt.J: 9ifcbftfcifiLg£B££tF£fctf>© 

mmtL.xmmx&z. mitsfsL^mmmmnipmrnt 

02 8 ] 3. ®»iiMia©#Jb©fEmfrJgfc»:Eg^ffi] 

( i ) ffiit^tj 

*^^(C*5^r. jfiLlfrt&tiMH^ (VEGF) ^op/opV 
ft:, VEGF©ftfc>^Cj|&S2ffMEFM§i (PIGF-l) 

■?z>ttic£r>x 4>vEGF<t i^<SK^#ffl^^fiS$n 

fc. "TSc^^, VEGF©~>^t-;l'ttjfii'gF*3^1f5iH^§ 

rt^tiMH^ssi* i m*®mt -r •Mt^a*. wmrn 
[0029] tt^^^u. ik'gfii&mmm^® 20 

i*lS£ffimb3tt£fb^£W?M#£-rS, 

I^J©WM#£fc3jk^F*g£*ifiiH 

rtSifjaiB^^tt l MlC&&bm&it-? i> &© (S'^ 
(*©T3-^.^ F) ©ffe. JfilWF*3Kif?iH^S<*lS£ 

■e© y k i ©^^rffiii-r sf b^%^ 

s. tamtiit^mt Lxit. mm*, tfsmpvmnmi- 

MHTS^ffc ll©'M>Kitt«, Jfimp^ifMB 30 
(VEGF) fcJ^BS^it^H^- II (P1GF-1) fimhti 

t^Srffll^T&J;^., C©i-5^{t^(i. in vivo, e 
x vivo, Sfcfctin vitro T\ «8#ffl£©?|?5S£ifjI 

U */c, ^©i^fif^-r^^&o^ijiLr^^ 

*»{C!3:-^LT#PKiK©{El©A:«)K:ffl^ 
SCiit^S. Jft-trt^fmH^ (vegf) ^Bti&mm 

m'j-im (piGF-i) ^c£©^>^-i's^^-rsjg^fc 
». cns^es^riass/cti ex vivo -r-a-^-r-sw 

fc, #*f m{S«©fctotCflEffl-r -S C £ <b BSffiX'&2>. 
[003 0] ( 2 ) Pfl^J 

* tc. ^mmitssnm^mmmf^m^ 1 M©?si*Efb£ 
-S^f* 1 M&cf4£LT^©r§tt{b£Pl*-r & 4>© (ss 
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^iMcc^ l/c «fc 5 k , skmH&i^mm^m^ 1 32© 

'j>zi*tc (mmrns) „ c©<t-5cc, AertS^iaT 
s^f* 1 M*fc«^-© y f Jt*hr -stnftts. 

<D*&w<DmitLxmmx$>z. mffiamicm^zm 

1 1*. Sfc. jfe^Sti^H^^ftiMiFcio+y^ 
^a«* ^jj§si tease b/tjftii?rt,giijiiig^^f* 
1 Mges©s-^ts. ^> F*4J?n-r6a*^^-r 

/c. ±IB©^i";-^>4>'{Cj:(3?#6*i-5>ft^?rffl^ 

[0 03 1 ] COi.'jtMt^mt. in vivo, ex vivo, 
£fcfctin vitro f, 5S#*Iia©)fM*3 kV/Stcte^. 

&*mfflTz>tcsbcomffl±Lxm^t>ti. $.tc. &mc 

£^-SjK.S£Lr«. #fi^JS, #p?fll. WliIlE32#ifl 

[0032] ( 3 ) mmt 

zii^M^itmmmzfflmTzit&wu^ in vitro t 

tea in vivo ^CteW£#i»]K©!SOgB#J ({EMfflZtc 
umMM) . Sfc«j&^^©iagi5giJ ({SS^JS/ciiStp 

mm) tjito^mmt^xmmx'S)^ ^mRvmmm 

B^iK©ft:«?)©E*<i: LTfiJffi Stiffs. *#6H^co^J 

«. fte©i§S*fc«?g®£*(cffl^<b-rsc£fc-c* 

xmi^m^icu, ii-^&iU^m.mm^c^th&L 
mc. &ft<Dmffl¥ftj3-mcj:vmfrHbLx&5-*i7'> 
c£€»pj^r*s. 09*«, Ma^±rFS§nstH(*4> 

Si)^ <»: $ ft. d^KjS D T tMffl©fH{*?:JjD^. T «> ct (, >. 

(hvj) -u^v-a^) ©^aitcLfcfl^tt. 
«*S^J. ^C^li?lises^ji?©y,i<y-Ai5! 

(*s^». js^ffi^i'ccjrfj^iii-rs^. ^mmx 



(9) 

15 

ens. s^a, 

S-^fitt* ilS^O.OOOl-lOOmg, Jffg O < « 
0 . OOl^lOmqCD® @i|*3 T*£> £ <h ^ 3. h tl Z> . 
[0033] 

[*««] BIT. **Ml*IBIl««:j:0*»W«:iBWr 10 
**9B»Cti6»llWK:(MIRStiSfc©-Ctt«c 

M^SF/CSF-lCD^f££S8^ l/fcosteopetrotic (op/op) V 
•J^fCfc^-C. «fiBWM-CSFO^lB*VEGF*lffifflU. K 

*-*\ rhM-CSF. rhVEGF165> rhVEGF121, £/cl£rhPlGF- 
l^:12Bt&CDop/opV^^^fi:-^T^)^®^^:tTo/Co pp/o 

p^^^t^commjE-^mw (+/?) ««wrta*8L/cj:^ 

6CfNKl/fc (Kodama, H. et al . 1391. J. Exp. Med. 1 20 
73:269; Kodama, H. et al . 1993. 3. Bone Miner. Re 
s. 8:45) o v^X*Sop/oritfcS!r*4*»», iiBf&-e 

o/Co 5 u qCO rhM-CSF (Austral Bioloqicals, San Ramo 
n, CA) k rhVEGF165 (Genzyme, Cambridge , m) k rhVE 
GF121 (Genzyme) % £ fcterhPlGF-l (R<5D Systems, Min 
neapolis, MM) 12Bgfc<Dop/op-7 £ yUtflgJ^F^S-^ 
U S^f*30@*C«sKl,fc. AFS98^ y hSi-^Xc-Fm 
s^e^^n — ^;USt{* (Sudo, T. et al . 1995.0ncoqen 30 
e. 11:2469) *H^-r*»^«. r*-Y>&^<D2 

ft»*rfc*J£tT<D«t^ Wto/c 0 op/op-^ 2*4 

7** KHS« (pH7.4) ^Ttf^:ftM^6Sl^d^/c 0 
AP#«10% EDTA (pH7.0) ^riOBffffJI&^n'V'^ A£ 

14^X7 r#— fe? (trap) r§14K<*:*»fe*«iiMEiBL 

fc^^&Cfft* (Kodama, H. et al . 1993. J. Bone Mine 
r. Res. 8:45; Niida, S. et al . 1994. J. Bone Mine 
r. Res. 9:873) % 'W h ^ V >"C^ ^ > £ — 

- (Mallory) <Z)T1f >^fe^tf o fc« 
[0 0341 *1 teTjVTJ: 5 ±fBOH^(D^m^ 
5/igCDl SH^XtCfc#6«#*fflj»<D 50 
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MfUifOT^ofcjiP', rhVEGF ( rhVEGF165*5 <£ tfrhV 
EGF121) ^i^PlGF-l^cfc^^^IJrhM-CSFtCcfc^ ^<D^C 

iftc-Fms-*: ^ P — j-^trifcs AFS98 (Sudo, T. et al . 
1395. Oncogene. 11:2469) te, rhM-CSF&C <£ £>f&#$8IjfS 
0^^:^25%(C^T-M^>^*if/c^, rhVEGF^rhPlGF-1 
tCj:^^(^^>?#^C^o/c e C<DCtfrh. c-Fms 

VEGF-^PlGF-l^CDtSg^/rbTl^jrliC <tjW?6f8 

[0 0 3 5 ] 

[» 1 ] op/op-7 ^XtCfc W£rhM-CSF> rhVEGF, :fo<fc c>* 
rhPl GF-l®«#ffllS JEERS! 





AFS98 














3±2 


rhl^CSF 




60±6 


rhM-CSF 


+ 


14±9 


rhVEGF165 




42±1 


rhVEGF165 


+ 


43±7 


rhVEGF121 




37±4 


rhPlGF-1 




37±2 


rhPIGF-1 


+ 


35±2 



[0 0 3 6 ] [$mW2 ] VEGFR©*ffi^SMb5S5fefe 
2— 3M§fr<£>+/?^ ^ * £ /cteop/opv} X(D^jKi#^rHte 

— ^MKf* (Santa Cruz Biotechnology) £fc&£AVAS12 
"7* hSl^^XVEGFR-2^:^ 2 U — j~ )l>$ii£ (Kataoka, 
H. et al . 1997. Develop. Growth Differ. 39:729) V 
^SffiSMfc^^fe^rfT ofc 0 Vectastain elite ABC * 
h (Vector Laboratories, Burlingame, CA) 

If^IgG (Santa Cruz Biotechnology) "5 ^ h igG 

2a (Santa Cruz Biotechnology) tttl^ttltf U ^P- 

[ 0 0 3 7 ] H 1 ACC^U/c^ 5 *t\ Kfl»^t¥ 

tnV ^7 * VEGFR-1* 'J^D- ^ Jl/fit^^C J: 0 3ft < 5 
tltcifi. rtftffliattVEC3FR--lCCSS<»ttr*ofe. — 

K^MiAVAS^K^^^VEGFR^^^^P-^JU 
t>i(^ (Kataoka, H. et al . 1997. Develop. Growth Diff 
er. 39:729) -V\tSk^tltjif^r>fcifi s rtffi3NDIfi«VECF 
R-2^fetC^LrPlftrfeo/c (BIB). iE^^^Ig 
C(iaiC) ^5<fct>'^^ hIqG2ar'«<^^^>CD»M^^ 
$ tlfc in o /c D rhM-CSF-Cpzg $ tl tc op/op-7 ^ X CO^ 



(10) 
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2001-86982 



JSil^a. ^CVEGFR-i^r^L-C^SCcb^iE^^ 

(Berleon, B. et al . 1996. Blood. 87:3336; Claus 
s, M. et a"). 1996. J. Biol. Chem. 271:17629) 0 VEGF 
121te neuropilin-l<h«te^LftC> (Neufeld, C. et a 
1. 1999. FASEB 3. 13:9) „ PlGF-lteVEGFR-ltCig^r 
WGFR-2^neuropiTin-l<b-t*IS^b&li (NeufeT 
d, G. et al. 1999. FASEB J. 13:9; Berleon, B. et a 
1. 1996. Blood. 87:3336; Clauss, M. et al . 1996.3. 
Biol. Chem. 271:17629; Park, 3.E. et al . 1994. 3. 10 
Biol. Chem. 169:25646; Sawano, A. et al . 1996. Ce 
11 Growth Differ. 7:213) . ^mmMf&<D^mm 
bX , rhVECF121*$J:DfrhPlCF-l^Jt(C rhVEGF165<t|Hj^ 

OVECFfC^-r-SfBSAlVEGFR-l^^rbTC^ C tUfiQtt* 

[0038] mmm3 ] mmmmmte^a^mc 

*JW SVEGF©i£ft©B5£f 

op/opV^X^CVEGFR-l/Fc^y 5^ 

fiW£&^T£C£CtJ:oT, rtE3WCcjS4sn*VECF 20 
£ tfffl U . VHGFfc d: W : M^SF^^K#;j«o£;j? ^ 
^^i*fClUti^/c 0 £Tl2H§fop/op^X&Cr 

Bf&fr^ 5MqOVEGFR-l/Fc+^^ge^ ( R&D System 
s) fc<t^/*fc«rtiliM3F*12l^ia*5#tC6H, JJSJEftg; 

I^^ii Lt\ 5aqCOfc: r IqG (ICN Pharmaceutical 
s, Aurora, OH) £±iH£ HfilfC&i* l,/ Cq 

SLfc («2) . 
[0 03 9 ] *^#6^JWmrl8S (Kodama, H. et a 
1. 1993. J. Bone Miner. Res. 8:45; Niida, S. et a 
1. 1994. J. Bone Miner. Res. 9:873) O/Ccfc^tC, rh 

m-csf£ i 3 Bxmnmmmty'^ h-tcm 

U IBEZ-CimStilt (^lfcJ:^2) . 4-6Bg 
fci2i*IH*y*cc+^^gaiiftaittWJcl8:#-rs<!:. K 

^©XffcttjBcfcftfrofc (*2) c *tilc*tLX. 
rhW-CSF^: VEGFR-1/Fci^^Cg:-^ LtctCZ. K#*EJ® 40 
Stt rhW-CSFGD # * L T &^ L fc <fc * <h H«CD 

^srffftiL/co cne>ois*tt v ^m-cspo^s-^ 
mcmrn 2 n £ K#$fflia«, op/op-^ ^ *Ti*gg#K<:s 

*S*iSvEGFfcJ:?l3t^3nr^4ciSr^Tcbftfc, 
I^SFfcfc^^#*HI»^ 

[0 0 4 0] 

[ m 2 ] rhM-CSFCJ&/£ L ft op/op v ^ * (Z>ffi?#ifflKCD£ 
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fob 59±9 

VEGFR-l/Fc 15±5 

fc hlgGl 65±9 

VEGFR-l/l?c^J:i;rhM-CSF 87±9 

rhM-CSP 81±8 



[0 04 1 ]*^te«^^, 10<DrhM-CSF&^ 
0**5W^op/opV^X, a/c«l|alCr>rhM-CSFS#fC 
flU*. % VEGFR-l/Fdo <£ ^ rhM^FOaftKS^^SWfcop/ 
opvr>^©AJffi#CD#[RiR^iH^/c 0 Btf^cD^cOv^x 

©K#fflia»rtHtt©vEGF©x}$*5^r«s&^ac ct 

^CDSf«?f3fettOrhM-CSFfC®^C <h*t 

ft*. 

[0 04 2 ] «Birc>*B£iI*) (Kodama, H. et al . 199 
3. J. Bone Miner. Res. 8:45) , rhM-CSF£ 1 |1US:#SI 
7HaCC« s *KWfcfc^T^©#4vft (bone trabec 
ulae) <DMto£WB^<D&mm&>t>tltc (H2Afc<fc 

*HW£3ftfc (132 C) . Ctlh<DWmiPh, M-CSRto<fc 

^vEGF^ft fc , K#ffliaco#©iK^5:J#r *5ct^ 

[0 043] ±E© J: «J»WI0lia©*??<!:*h 
6©«^«K:+»&*©rtHttvEGF*J«^S^Tlia 

CirtJWJLfc. *C"C^CCC % rhM-CSFti^SttVEGFCD 

©rhM-C5F«r#l4"Cl *SC>«5MgCDrhM-CSF* 
^i*. £tciiX5u g© VEGFR-l/Fc <h 120#Pb1 *j £ fa 6@ 

£ftifcLfc 0 jfeRte, 3M*CDV^^^e>f#/ c6 §J>t<D¥ 
^±«3W8Hr*L/fc B «3CC^r<fc^CC t rhM-CSF£ 

WMDIlWBS S n fc D rhIVPCSF £ fsJH# VEGFR-l/Fc^ 

ecD«S^«, M-CSF^ in vivo T^#ffl|gCD^t4^ 

[0 04 4] 

[ m 3 ] rhM-CSFCC i: ^> op/op^ ^ x CD«R#«DJ!a0^CcS 
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fcb 0 3± 2 

rhM-CSF 1 56 ± 9 

rhM-CSF 6 108±11 

rhM-CSF^ckWEGFR-l/Pc 6 101 ± 7 

~~ ~ ~ 10 
[0 04 5 ] [SliS0il4] ^>tfhniSS^C*m&VE 
GF&C<fc£K#ffll!S<D£j£ 

fvV-CSF^^WfflJteCD^b^ ODF / OPGL / TRANCE / RANK 
L (osteoclast differentiation factor / osteoproteq 
erin liqand / TNF- related activation-induced sytok 
ine / receptor activator of nuclear factor tc B liq 
and) ±^m\sX^i-?Z>Ctfimhfrttj:-oX\<>Z> (Y 
asuda, H et al . 1998. Proc. Natl. Acad. Sci . USA. 
95:3597; Lacey, D.L. et al . 1998. Cell. 93:165) 0 
-ect, rhvEGF165#^ CCte 1 ±X rhM-CSF 20 

*tmxzz>fr*. mnm^mmm<D in vitro 

> X m^tc a rhVECF165*5 <£ c>* rhM-CSF^: ^7 ^g&ft 1 
tfum (FBS) ^^n^n2uq/ml*JcfcL>'200nq/mlCr)^Jg^C 
&frLtc 0 96^ rCD&^*JU£:5Ml<ZX>-r*"i 
fr<0-V4 r^^g^fcteFBST^- h U 3053ftflJE 
f£t,/c 0 5-8ilg&CDiSdaY^^X (^Sll^g&fel^m 

cfcc>'^:P#^^t#/c#e^^:, Lyfc^Mi shell (Ly, 
I. A. and R.I. Mishell . 1974. 3 . Immunol. Methods. 
5:239) CDlBiSCC^oT-fe^T-r ^*G-10 (Amersham 30 
Pharmacia Biotech, Uppsala, Sweden) ^7A^Ciib 
/c |Jf^t#M£lx 10 s eel 1/wel lO^JSi & £ £ 5 if 
^ h^7-Y>"Cn- h LtcV jLJltCffiZ, lOOnq/mlOffl^ 
it h RANK x )iJZs F (rhRANKL, PeproTec, London, U 
K) <D&&T£tc1 t X0&&T^ 15%C7)FBS^^tfa-NOrC 
7B Fh1*S# b fc D rhVECF165*5cfc c>' rhM-CSFCO^^^S^ 
-etl-e^lOOnq/mlfc^c^lOnq/mli Ltc a t£^mMZ± 
ZZATA^^frhAsTfrft K~C@^U ±faCC3M0TRAP 

tt##$S*EIJ§&£Ot!\ 24^^;b^U- hCCg#, ilei 40 
fflmC7Bmmmbtc 0 X7>fX»SHliF (backscatt 
ered electron) WMWtit X *) feJmifciifc Ltc <£ 5 CC 
tl^L/c (Amano, H. et al . 1998. J. Bone Miner. Re 
s. 13:846) D 

[004 6] Cft^T'CDfrlJl, (Yasuda, H et al . 1998. 

Proc. Natl. Acad. Sci. USA. 95:3597; Lacey, D.L. 
et al. 1998. Cell. 93:165) L — §S L> X k rhM-CSF£fc 
tirhRANKL^#l4T'#iELr4>. TlW^t^M£tS£>6 
tt&*»o/c 0 rhVEGF165mttr^fiS#ifflJ^^{b^^ 
X&tjfr-itc (^3 A) 0 rhVEGF165<hrhRANKL<Djf§#^ 50 
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frtfte, TRAP^tt^iaCD^^^bfc (i3B) D f 
OfflffrDlf A Xte, rhM-CSFi rhRANKL(D??£ET-C£/& 3 

!^VECF165cbrtiRANKL^<fcD^^5tl/cffi?#*flI^3:, 
rhM-CSFi rhRANKLtC J: £ ^(DtCth^ tfrS 3&!RiRS8*JB 

j&Lfc: (lM3Dfc'j:^3E) 0 Cti6<D3S**»6, vegf« 

ODF / OPGL / TRANCE / RANKL <hft|uJLTfi£# 

[0047] [jiffiw 5 ] imffiim *> op/op-7^ xom 
^mmm tt\ic*sv & ^ attvEGFCD^ 

^SfcWI-e^ ^<!:ifcCCop/op^^X(D5S#^^Jf 
ABU #^CiI5^^rg-r€> (Marks, S.C. , Jr., and 
P.W. Lane. 1976. J. Hered. 67:11; Marks, S.C. , Jr. 
1982. Am. J. Anat. 163:157; Beqq, S.K. et al . 199 
3. J. Exp. Med. 177:237) <DIX> F*3StfjtCM£ $ tl& V 
EGFSC<fc£fc<7)&(D;fr>£lJ^fco 2 * .^i&CDop/op^ * 
100/i q<D^^$lV^^VEGFd< ! ; (R&DS 
ystems) £l2B$ffJj:te£fc: 5 (Sii^ffKC&i* bfc D Mi 
LX, i^IqG (SantaCrus Biotechnoloqy, Santa Cru 
z, CA) £±iB£|RjSK&i*L/c 0 SUcd^cdv^xcc 
5aqCZ)rhVEGF165CDm[alS:-^^:tf -o/c. Ctie>T^< 
MSOii^3B^CC^U/c 0 

[0 04 8] mm<DMMc^v A<D^mnmft<D*:z 3 

2il|^CDop/opV^^<D^iS# (^l*5ctc>'3) CCik 
2*/3i£(7)op/opV^.X (28±US#*IDJ^/^K-) r« 
W^^^^<D2-3^0/h$^K#^^ifl^?n/c 0 ^e- 
tntClMUX. #il (marrow space) teTRAPP!tt£)i|M£ 

[0 04 9] lOOMqCOi-^VEGF^U 2 )l>mb*: 

ffi&Ltc (4±2Wim®M/WK') (i4B) 0 i-^IqGO 

(a 2) CDi^<hfHj1SCCVEGFR-l/Fc^:^L/ciC 
K#*tH^^{b«IIi66n^^/c 0 5/xqOrhVE 
GF165CDllHlOS-^«K#fffl^^ ^^Cff^^-tf/c (64± 
5K#fTO/tUit) (04C) Ci(i ( 2^^S&(Dop/op-7 

^x(D^ii#<z)vEGFP-<;i/« v ^aaia^^Rg^'r 

^K^M-CSF^^tiT^op/op^^XCCfeli 
t, \^GF«a^lW^#*ffl^CD^^^|^S3c:-rC<t^ 

V X £ 2 * /3 ^ V ^ X r-W HttVEGF^r ^> C7) 

^i^^^C VEGFR-l/FcOM^^^: ^Ci^^> 4 ^J^ipCr)il^ 
ft: -7 ^ ^ T'VEGF^tCD U-^;U^±^ b T C C <h ^in^ 
$n^ D /c/dL, ^#WHUfBiND^COVEGF0C^t-r^^ 

[0 0 5 0 ] [^W6] VEGFCCcfc^T^5n^ffi# 

ilECDJ:^^, op/op^^^CC3E^|a^X.Mt hVEGF 
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(rhvEGF) *»^ra±. mmmnmmmmxmm 

U osteopetrosisCDjffiim^#$ftfc G COCilt r 

hvEcre mm £ titcmmmn ts-e *> mm. l r i> & 

cfc£ifi^£*fo/c 0 op/op^r>X&C5/zq/bodv©rhVEGF£ 
JKJB8:-5 40&, op/opV^7 X £2%^5 A r ;i> 
-rfc F~ 2^401/ ^-JUT^t F (in 0.1M cacodylat 
e buffer, pH7. 4) rflEfcBJg* U AJH#£Jf Hif£l96 

^ o &mic£2>mm%:zMLtc 0 ^©&io%edtat io 
[oo5n \fcGFvmmLtcffi&mmz'i^r?m$k<D'j> 

b/d&fcfrfi (ruffled border: 05, rb) t^tlZWW 
mtsWffi (clear zone: 05 , cz) tfB&J&ftS. £ 
fc, F3>F»;rCmt)^|B^ 
ft, **i^<Dlffl{c«=f;u^g^HS§nffia&K#tie 
IS©^#*£ftTi>fc. Cft6©fSM#>£VEGFfc:<J:o 

[0 0 5 2 ] [»6fl| 7 ] VEGFCD^3RK#j|ffliatc jpf-r s 

M&CDitifS ^Chambers £ (Chambers T.J . ancMaqnus C. 
J.: J. Pathol oqy 136, 27-39, 1982) (D^StC^ D> 

l&Wistar*^* r£KBBSaU AM#£f& 

C©#^lfflMC25mM HEPES buffer (pH7. Q)X*mM L/cl 
0%FBS4^M19ge«fe'CSW^S^, M-X>J-; 

^ciitL Mia«#Sfcr. 37°c, iflSlffltf# 

WIbfc 0 CO*«lL/ifc«#lNBia»15%FBStdtHB 
i%mt,CXt§mbtc 0 C<D^*»CC»L20nfl/ml<DM-CSF* 40 
SSJUI L/cgf £ lOOnq/mlCDVECF^r^Jja C /cg¥T^ft-eft<£> 

[0053] mffiLxmmm<Dtp<,c®btcWL^Mmteib 
fco ^i^«{c6i^cD^^w-r^A^<z)*ffliafc^b 

L//c (06b) a 30£\ 60^ijSi©L/r^^cD 

»»$cS£fl:«:li6ft&*»ofc (0 6c-d) B — # k vegf 
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6ft"f <06f) , ^»D^62Q»^t/ccbC^r« 
Q»«CCtt-tofflf|3&sj:DeBWK:tt-ofc (0 6h v 5^ 

en) o m wtrotrcmiz&&mm<D{*mmmmmm 

tB©ffittiffll3IbTt^iC»5#iLfe*4C<?:*>6 k VE 

fr&bfc. C(D5im^op/opV^^T'^#fflSa^jDi& 

/J^fflr * & C £ <t L > Mil £ c i ^^gf L ri ^ 0 
[0 0 5 4] 

Wb&lCtjiitCo VEGFR-lCDffi14{t^$IJfflIT^c: 
^> 0 */c, VEGFR-1^<D y Fr*SVEGF*J<fctfPlG 

F-iCD^fiti, #f^WK:gg<refcsc<b^6. Cft6 
T&Ci *>#^.6ft^ D ^/c N *^cD^/7 y-r.>^ 

[0MOffi^jc§iK] 

[01 ] AH#^K-©VEGFRic*f-rs^ffl^b^fe 
^^•T0r'^)^ o 3ili& +/? ^^x<DAJKS#(DffiBfrWit 

trtVEGFR-l^y (A) , AVA512taVFGF 

R-2*y^n^^;bSx<* (B) , Syfctt^lf^IqG (C) r 

[02] rtHttVEGF*fctt^*tti^<SFCD3^FK:J:S 
K#«<Dop/opV ^7 X AIf/J^fW^^T0t 

Ltc 0 AP#C0^K^K-^l^llorv(0T1f>r^feL 
/Co SPia^^^3M*^6t#/cAii#Og¥^^ur 

(A) (B) 12Bi&^C5/zq(DrhW-CSF^: 1 

BS#; (C) 120i&&C5MqOrhM-CSF^l[gS#Lv, 16 
-18BifrCCVEGFR-l/Fc*^ rhM-CSF^^5iU 

[03] K#ffl!&©V>fcrFn^/S*3a#-r^vEGRDtl 

h (A-C) ^/cWl^7^ (D,E) ±r v rhVEGFl 
65#J4 (A) , rhVEGF165i rhRANKL (B^ScfcO'D) , ftfc 
\i rhM-CSF i rhRANKL (Cfo<tc>'E) ©#ffiTr 70 RB^SI 

0/c o S»«j«TRAPffitt«:J:SSsfe (A-c) , £/cttK 
IM : HnKM«ffllr^tBR«tTr»A: (d,e) . (d) *<d 
9zmwl^W&%^LXl*Z> e f$^24{g (A-c) 0 
(D) t (E) <D^-te\ 50/zmr*S. 
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*-»e*:tT-»fc. &mmsmm*. 3«*6iwy: 

H#©»*5*LTC»S. (B) cpO^EPtt, 3Mg&©*mAP 
BttfflBft^LWS. (a)*S^; (B) i2B$ra^# 

J8^; (C) 5 ug©rhVECF165£lIs]f£^ 0 {§^103fS o 
4Bao^H»*»HlL*»»Kttfoyt. # (Bon > 
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I/. 15%FBS«r^tPlB^aCCT^gL/c. C<W««: 
#t L 20nq/mlOM-CSF^^ttI U/cf¥ £ 100ng/mlCDVEGF£^ 

m (a) te^VaSM* 1 (b) > 30 (c) % fccfctf 60 
(d) VEGF^JJDfu (e) , tsJcXmmtk 10 (f) , 

20 (q) . *>&x> 60 (h) m&omMnm (oc) £^ 
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